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the tool edge, however sharp it may appear to be, is actually rounded, it
at first tends to " ride over " the surface of the work and thus to push
the tool to the right and the work to the left. Actual measurement of the
horizontal force on the tool shows that it gradually increases up to a
maximum and then falls off again. The maximum value corresponds to
the penetration of the edge of the tool into the material being cut, and as
soon as this occurs the material starts to " pile up " on the top face of
the tool. This piled up material is severely compressed and distorted
and it slips across the face of the tool in a succession of " jerks/' each
jerk corresponding to the formation of a tear, extending approximately
circumferentially from the tip of the tool, which tends to separate the
chip from the parent stock. In the early stages the tears do not extend
very far, but as more and more material piles up on top of the tool the
vertical force on the latter and its reaction on the chip increase, until

finally one tear extends up to a point
such that the shear strength of the
section corresponding to AB is too
small to sustain the load and shearing
occurs. The chip is then separated
from the parent stock and the action
begins all over again. The variation
of the vertical and horizontal forces
on the tool is indicated in Fig. 132.
As just described the action is that
which occurs only at very low cut-
ting speeds; at higher speeds there is

not time for the full action to take place and the form of chip is modified
as indicated in Fig. 133. The tears or shears do not have time to extend
right out to the surface of the chip and so successive " chips " may not
be completely separated from each other and would
sometimes form a continuous ribbon except that as
the ribbon curls over it butts up against the surface
of the work and the resultant bending action fractures
it. The short lengths of " ribbon " produced are,
however, full of tears and cracks and are easily broken;
the action is not essentially different from that at slow
speed and the chip is not continuous in the sense that
Ernst uses that term. In the high-speed action there
is considerable sliding of the chip ribbon over the face
of the tool and the pressure at B (Fig. 131) is high and
may produce a tear at A so that the edge of the tool
may not be in contact with the chip at all and may serve only to clean
up the irregularities of the surface left as the result of the tearing.

In the shear type of chip distinguished by Rosenhcdn and Sturney, the
action is on the lines of that described above, but the production of tears

ROTATION Of WORK

FIG. 132.

TOOL

FIG. 133.